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The Problem. An attempt was made to determine whether there is any 
difference or change in learning styles as defined by Kolb in six 
groups of individuals. These groups were the Oral Examiners of the 
American Board of Podiatric Surgeons, surgeons who had been in practice 
at least ten years, pediatric surgical residents and students in the 
first three years of the University of Osteopathic Medicine and Health 
Sciences, College of Podiatric Medicine. 
Kolb feels that major learning styles are a combination of feeling 
versus abstract concepts and observation versus experimentation. A 
numerical score for each category can be determined and utilizing graph 
placement, a major mode of learning determined. 
Procedures. Utilizing grid scattergrams, Chi-Square Tests for the 
Goodness of Fit, Chi-Square Tests for Independence and Analysis of Mean 
and Standard Deviation of scores, the data were analyzed. 
Findings. It was discovered that all groups learned essentially the 
same way according to the Koib Inventory. The exception to this was 
the Freshman who were tested prior to beginning classes. 
Conclusions. A significant finding, however, was that all groups were 
Door problem solvers, not being able to adequately use all four modes 
on the Learning Style. They were unable to resolve dialectic tensions 
between conflicting methods. 
Recommendations. In order to better facilitate medical school 
education, memorizing of facts should be deernphasized and more problem 
-
solving should be used as an educational method. This would foster all 
tenets of adult learning. 
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INTRODUCTION 
"If you're not having fun doing what you're doing, you probably 
shouldn't be doing it," and "Everyone should do what they do best." 
These are hardly deep philosophical thoughts that are the equal of 
Aristotle, Kant, Socrates, and Kierkegaard. They appear to be more 
like Peter Pan, Alfred E. Neuman, and Dorian Gray. 
But wait, Aristotle, in the Nicomachean Ethics, his greatest work 
in ethics which he dedicated to his son Nicomachus, defined happiness 
as an activity of the soul in accord with perfect virtue, Happiness is 
not a static but is a stage of activity and being, and is Maslow's 
state of self actualization. 
Kant, in his categorical imperative, states that every action 
should be based on that action becoming a universal law. It is 
distinguished from what he calls "hypothetical imperatives," which is a 
directive to the effect that if one wishes to achieve such and such an 
end, one must act in such and such a way. 
Kierkegaard, in his - Philosophical Fragments, talks about Plato's 
inquiry of Socrates and whether man can learn what he does not know. 
If man does not really know something, how will he recognize it when he 
learns it? Based on this, Socrates reached the conclusion s hat 
learning is impossible. That is, it is impossible to acquire true 
knowledge that one does not already possess. Either one becomes 
familiar with what one knows, in which case one really doesn't learn at 
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Kierkegaard d i d  no t  deny t h a t  t h i s  problem r a i s e d  by P l a t o  t o  
S o c r a t e s  e x i s t e d ,  bu t  o f f e r e d  a d i f f e r e n t  s o l u t i o n .  Man does no t  have 
a l l  knowledge w i t h i n  him. For l e a r n i n g  t o  o c c u r ,  t h e  moment of 
l e a r n i n g  must t hen  be a  unique and s t r a n g e  occurence .  It makes man 
capab l e  of r e cogn i z ing  a t r u t h  he was no t  a b l e  t o  r e cogn i ze  p r e v i o u s l y .  
Knowledge, t h e n ,  i s  n o t  a  r e c o l l e c t i o n  bu t  a  t r an s fo rma t ion  t h a t  t a k e s  
p l a c e  i n  t h e  l e a r n e r .  Once t h e  t r an s fo rma t ion  o c c u r s ,  t h e  knowledge i s  
a b s o l u t e  and e t e r n a l .  
I f  c e r t a i n  concep ts  a r e  d e f i n e d  i n  c e r t a i n  ways, c e r t a i n  
consequences  w i l l  o c c u r .  However, one can never  be s u r e  of  t h e  
h i s t o r i a l ,  s i n c e  m a t t e r s  of f a c t  may on ly  be temporary and a r e  s u b j e c t  
t o  change. Man i s ,  however, f o r c e d  t o  make d e c i s i o n s  and c h o i c e s .  lf 
he can no t  be s u r e  about  t h e  f a c t s  he u s e s  t o  make t hose  c h o i c e s ,  bow 
can he be comfor tab le  knowing he i s  e x i s t e n t i a l l y  r e s p o n s i b l e  f o r  t h o s e  
c h o i c e s ?  The answer i s .  he cannot .  
Academic phys i c i ans  wish happiness  f o r  s t u d e n t s  i n  t h e i r  l i v e s  a s  
p h y s i c i a n s .  And i f  one wishes t o  ach ieve  an end ,  he o r  she  must a c t  i n  
a  c e r t a i n  way. This  impera t ive  must be l e a r n e d  by f u t u r e  p h y s i c i a n s .  
I f  however, t h e  q u e s t i o n  o f  knowledge and l e a r n i n g  i s  s o  complex and 
u n c e r t a i n ,  how does  t h e  medical  school  f a c u l t y  i n s u r e  happ ine s s ,  a  
l o g i c a l  approach t o  t h e  p a t i e n t ,  and t h e  knowledge t o  be a  good 
p h y s i c i a n ?  
A s  of  l a t e ,  t h e  emphasis i n  medical  educa t i on  h a s  s h i f t e d  from 
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m a t e r i a l  n e v e r  comes i n  c o n t a c t  w i t h  t h e  g r e y  m a t t e r  o f  t h e  b r a i n .  
Memorization i s  s h o r t  term and i s  t h e  lowes t  l e v e l  o f  l e a r n i n g ,  g i v e n  
t h e  f a c t  t h a t  t h e r e  i s  an over load  o f  c o n t e n t  and t h a t  m u l t i p l e  c h o i c e  
t e s t s  o n l y  measure r e c o g n i t i o n  and r e c a l l  a l t e r n a t i v e s  need t o  be 
deve loped .  T h i s  type  o f  e d u c a t i o n  measures and c r e a t e s  good medica l  
s t u d e n t s ,  n o t  good p h y s i c i a n s .  When t h e  s t u d e n t s  come i n t o  c o n t a c t  
w i t h  p a t i e n t s ,  t h e y  a r e  l o s t .  They have memorized many f a c t s ,  none of 
which have been t rans formed .  The s t u d e n t  i s  f r u s t r a t e d ,  unhappy and 
f e e l s  he o r  s h e  h a s  l e a r n e d  n o t h i n g .  
The answer is  problem s o l v i n g .  Not on ly  i s  problem s o l v i n g  t h e  
fo rm,  i t  i s  t h e  c o n t e n t .  Medicine i s  problem s o l v i n g ;  i t  i s  t h e  
a c t i v i t y  t h a t  i s  t h e  s o u l  o f  medic ine .  It i s  t h e  d i r e c t i v e  t o  t h e  
e f f e c t  t h a t  i f  one wishes  t o  a c h i e v e  t h e  d i a g n o s i s ,  one must a c t  i n  
e x a c t l y  such  and such a way. Real knowledge i s  n o t  remembering f a c t s ,  
b u t  t h e  t r a n s f o r m a t i o n  of e x p e r i e n c e  and concep t s  n e c e s s a r y  t o  
accompl i sh  a l l  f a c e t s  o f  t h e  problem s o l v i n g  p r o c e s s .  
When s t u d e n t s  have l e a r n e d  t h i s ,  t h e y  w i l l  become p h y s i c i a n s  who 
w i l l  be c o m f o r t a b l e  and happy do ing  what they shou ld  do b e s t ,  s o l v i n g  
p rob lems .  
REVIEW OF THE LITERATURE 
The term " l e a r n i n g  s t y l e "  was f i r s t  used by Thelen i n  1954. S ince  
t h a t  t i m e ,  many educa to r s  and p sycho log i s t s  have exp lo r ed  t h e  
i m p l i c a t i o n s  of l e a r n i n g  s t y l e s .  D e f i n i t i o n s  of  l e a r n i n g  s t y l e  i n c l u d e  
a wide range from t h a t  of  R i t a  and Kenneth Dunn who de f i ned  i t  as t h e  
way i n d i v i d u a l s  concen t r a t e  on ,  ab so rb ,  and r e t a i n  new in fo rma t ion  o r  
s k i l l s  t o  t h a t  of  Keefe and Languis who de f i ne  i t  as a composite of 
c o g n i t i v e ,  a f f e c t i v e  and p h y s i o l o g i c a l / e n v i r o n m e n t a l  f a c t o r s  t h a t  
de t e rmine  how s t u d e n t s  p e r c e i v e ,  i n t e r a c t  w i th  and respond t o  t h e  
l e a r n i n g  environment (Keefe  & Languis ,  1985). 
I n  o r d e r  t o  unders tand  Ko lb ' s  i d e a  of  l e a r n i n g  s t y l e ,  one must 
r e a l i z e  t h a t  f o r  him l e a r n i n g  i s  e x p e r i e n t i a l .  E x p e r i e n t i a l  l e a r n i n g  
f o r  Kolb i s  no t  a  molecu la r  e d u c a t i o n a l  concep t ,  but  r a t h e r  a  molar 
concep t  t h a t  d e s c r i b e s  t h e  p rocess  of  human a d a p t a t i o n  t o  t h e  
env i ronment .  K o l b ' s  t heo ry  of e x p e r i e n t i a l  l e a r n i n g  i s  based on t h e  
works of  Lewin, Dewey, and P i a g e t .  B a s i c a l l y ,  l e a r n i n g  r e s u l t s  from 
t h e  r e s o l u t i o n  of  t h e  c o n f l i c t s  t h a t  e x i s t  between opposing ways o f  
d e a l i n g  w i th  t h e  world .  These c o n f l i c t s  a r e  c a l l e d  d i a l e c t i c s  and 
r e f e r  t o  t h e  r e l a t i o n s h i p s  between l e a r n i n g  o r i e n t a t i o n s  t h a t  a r e  
mu tua l l y  opposed and c o n f l i c t i n g .  
E x p e r i e n t i a l  l e a r n i n g  i s  so  c a l l e d  because o f  t h e  emphasis t h a t  
e x p e r i e n c e  h a s  i n  t h e  l e a r n i n g  p r o c e s s .  I t  d i f f e r s  from c o g n i t i v e  
t h e o r i e s  of l e a r n i n g  i n  t h a t  t h e r e  i s  l i t t l e  emphasis on a c q u i s i t i o n ,  
man ipu l a t i on  and r e c a l l  of a b s t r a c t  symbols.  It a l s o  d i f f e r s  from 
1 -  , !,b!cf.:'i p:? !.!:a;; dci.'y yhc 1-ol c o r  cons::-io1:sness an?  ~ { : l \ i r ~ t  ;i . - t .  
generally defined in these terms while Kolb's Learning Style is not. 
Kolb interpreted Lewin's Model of Action Research and learning as a 
four stage cycle. Learning is an integrated process that begins with 
an immediate concrete experience which is the basis for observation and 
reflection. These observations are used to form abstfact concepts and 
generalizations. These concepts then serve as guides for action in 
creating new experiences (Kolb, 1984). 
For Dewey, learning involved the observation of surrounding 
conditions, knowledge of what happened in similar situations in the 
past, and judgments of what they signify. Immediate action is 
postponed until judgement has intervened (Dewey, 1938). 
Learning, or what Piaget called "intelligent adaptation," is the 
interaction of the process of accommodation of concepts to worldly 
experience and the process of assimilation of events from the world 
into existing concepts. If the accommodation process dominates 
assimilation, then imitation exists and one molds oneself to the 
environment. Should assimilation dominate accommodation, then play 
exists which is the imposition of one's concepts without regard for the 
reality that exists outside the person. When assimilation and 
accommodation are continual and occur in successful stages, higher 
level cognitive functioning occurs (Piaget, 19701. 
Learning then is a process where concepts are derived from and 
continuously modified by experience. In the traditional sense of the 
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i n  t h e  t r a d i t i o n a l  s e n s e ,  l e a r n i n g  is  a c t u a l l y  non l ea rn ing  acco rd ing  t o  
t h e  e x p e r i e n t i a l  d e f i n i t i o n s .  Knowing is a p r o c e s s ;  i t  i s  no t  a 
"banking" o f  t hough t s  and f a c t s .  I n  t h i s  t heo ry  exposed by F r e i r e ,  t h e  
t e a c h e r  makes d e p o s i t s  which t h e  s t u d e n t s  r e c e i v e ,  memorize and r e p e a t .  
I n  t h i s  banking concep t ,  t h e  scope of  a c t i o n  a l lowed t o  t h e  s t u d e n t s  
c o n s i s t s  o f  r e c e i v i n g ,  f i l i n g  and s t o r i n g  t h e  d e p o s i t s  ( F r e i r e ,  1974). 
A l l  t h e s e  a u t h o r s  de sc r i bed  t h e  c o n f l i c t s  between opposing ways of 
d e a l i n g  w i t h  t h e  world and s u c c e s s f u l  handl ing  of  t h e  c o n f l i c t s  as 
r e s u l t i n g  i n  l e a r n i n g  o r  r e l e a r n i n g  a s  one would have i t .  For Lewin i t  
i s  t h e  c o n f l i c t  between conc re t e  exper ience  and a b s t r a c t  c o n c e p t s ,  and 
t h e  c o n f l i c t  between r e f l e c t i v e  observation and a c t i o n .  For Dewey i t  
i s  t h e  c o n f l i c t  between impulse and r ea son .  For P i a g e t  i t  is  t h e  
c o n f l i c t  between accommodation and a s s i m i l a t i o n ,  
Learn ing  i s  then  f u l l  of c o n f l i c t  between opposing Forces  of 
e x p e r i e n t i a l  l e a r n i n g .  The e f f e c t i v e  l e a r n e r  i s  a b l e  t o  r e s o l v e  t h i s  
c o n f l i c t  and use  a l l  f o u r  modes of e x p e r i e n t i a l  l e a r n i n g .  He o r  she  
must be a b l e  t o  invo lve  himself  o r  h e r s e l f  openly i n  new e x p e r i e n c e s ,  
u t i l i z i n g  t h e  conc re t e  exper ience  ( C E ) .  He o r  she must be a b l e  t o  
obse rve  and r e f l e c t  on t h a t  exper ience  from many d i f f e r e n t  p o i n t s  of 
view (RO), then  develop t h e  a b i l i t y  t o  form new t h e o r l e s  making 
a b s t r a c t  c o n c e p t u a l i z a t i o n s  ( A C ) .  These l o g i c a l  t h e o r i e s  must then  be 
used  to  make d e c i s i o n s  and s o l v e  problems, an a c t i v e  expe r imen t a t i on  
( A E ) .  
grasping or taking hold of experience in the world. This is done by 
com~rehensfon of conceptual interpretation or what Kolb called 
"apprehension" of the concrete experience. The active/reflective 
dialectic is one of "transformation" which represents two opposing ways 
of transforming that grasp of experience. This is done by reflection, 
a process Kolb calls intention or through active manipulation of the 
externaL world, a process called extension (Kolb, 1984). Therefore, 
learning and knowing require a grasp or figurative representation of 
experience and some transformation of that representation. A 
figurative grasp or an operative transformation by itself is not 
adequate for learning. 
Individuals who tend toward extensional transformation are not 
concerned much with failure or error. On the other hand, those who 
utilize intentional transformation are most concerned with avoiding 
failure and error and successful performance is not as important. 
Apprehension applies to those that an individual knows without 
need for rational inquivy or analytical confirmation. These are the 
things one sees, feels and hears around him. Comprehension, however, 
applies to the mental model or concept of a sensation, object or 
experience. 
Through choices of experience, people program themselves to grasp 
reality through varying degrees of emphasis on apprehension or 
comprehension and program themselves to transform these prehensions v l a  
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individual's particular Learning style (~olb, 1984). 
When one emphasizes apprehension transformed by intention, Kolb 
calls him a Diverger. This person is characterized by imaginative 
ability. He or she views situations from many perspectives, can 
generate new ideas and brainstorm. This person is people oriented. 
An emphasis on comprehension transformed by extension yields an 
individual termed a Converger. He or she is opposite the Diverger and 
is strong in decision making and applying ideas. They are often 
unemotional and prefer tasks and problems to people. 
Apprehension coupled with extensional transformation yiel-ds an 
individual termed an Accornmodator. This person excels at doing things, 
carrying out plans and getting involved in new experiences. These 
individuls are risk takers, but they tend to solve problems in an 
intuitive trial and error method. They rely on the information 
gathered by others rather than their own analytical ability. 
The opposite of ehe Accommodator is the Assimilator who emphasizes 
comprehension and intensional transformation. This person excels in 
inductive reasoning, creating theoretical models. The concentration is 
on concepts and models, not people or the practical value of the 
concepts. 
If one subtracts the concrete experience total from the abstract 
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totals are subtracted from active experimentation, the extent to which 
one favors action over reflection is monitored. 
Once a Particular learning style is developed, it tends to stay 
basically the same for life. This means that an individual with a 
particular learning style will often choose a field of study whose 
knowledge structure is one that prizes and nurtures his particular 
learning style. Accentuation of that approach to learning is likely to 
occur. The result is an educational system that emphasizes specialized 
learning and development through the accentuation of the students 
skills and interests (Kolb, 1984). Witkin found that when cognitive 
style matches the demands of a given career specialization, higher 
performance results. Altmeyer (1966) showed however, that when one 
accentuates one set of cognitive skills because of an educational 
process, there is a corresponding loss of ability in the contrasting 
skills. 
This restricts the overall problem solving skills of the student. 
TO be a good problem solver, one needs to identify problems, select a 
specific problem, consider alternative solutions, evaluate consequences 
of solutions, select a solution, execute the solution, choose a goal 
and compare it to reality. 
Medical education as it generally now exists accentuates a surface 
type of learning, that is, memorization for a short term. This process 
produces an 'unlearning" situation in an experiential sense which is 
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p r o c e s s  where "good s t u d e n t s '  a r e  rewarded wi th  h igh  g r a d e s ,  which a r e  
t h e n  s e e n  by r e s idency  d i r e c t o r s  who make cho i ce s  concern ing  t h e  
s e l e c t i o n  of r e s i d e n t s  based on t h e s e  f a l s e  markers o f  f u t u r e  s u c c e s s .  
Medical  educa t ion  has  been r a t h e r  cons t an t  s i n c e  1910 when Abraham 
F l e x n e r  pub l i shed  h i s  r e p o r t .  Granted,  t h e  r e p o r t  d i d  much t o  c l o s e  
many of t h e  then  i n f e r i o r  medical  s c h o o l s ,  but  t h e  r e p o r t  became a  
s t a t u e  more l a s t i n g  than  bronze and l i t t l e  innova t ion  i n  medical  
e d u c a t i o n  occur red  f o r  f i f t y  yea r s .  Phys i c i ans  who f l o u r i s h e d  i n  t h i s  
sys tem o f t e n  became academicians  who f o s t e r e d  a  c o n t i n u a t i o n  of t h e  
same sys tem wi th  a  s e l f - f u l f i l l i n g  p rophe t i c  l o g i c .  " I t  has  t o  be 
good; look  a t  t h e  l o f t y  and e x a l t e d  p o s i t i o n s  we have r eached . "  
A f t e r  World War 11, t h e r e  was an exp los ion  of medical  f a c t s .  Th i s  
e x p l o s i o n  con t i nues  today and w i l l  tornmorrow. The f i r s t  r i s k  t a k e r s  i n  
medica l  educa t i on  were a t  Case Western Un ive r s i t y  i n  Cleveland 
( W i l l i a m s ,  1980). They r e a l i z e d  t h a t  medical  s choo l s  were no t  t r a i n i n g  
p h y s i c i a n s  f o r  t h e  f u t u r e ,  but  were concen t r a t i ng  on memorizing f a c t s ,  
emphasiz ing a  non-personal  approach t o  t h e  p a t i e n t s  and i nadequa t e ly  
e v a l u a t i n g  t h e  s t u d e n t s .  They scrapped t he  t r a d i t i o n a l  system and 
began exper iment ing  wi th  l e s s  l e c t u r e s ,  more p a t i e n t  c o n t a c t  i n  t h e  
e a r l y  y e a r s  of s c h o o l ,  delayed anatomy l a b  t i l l  l a t e r  i n  s c h o o l ,  
d e f e r r e d  t e s t i n g ,  i n s t i t u t e d  a  p a s s / f a i l  g rad ing  system and encouraged 
r e s e a r c h .  What happened was t h a t  Case Western became a  medica l  
maver ick viewed w i th  i n t e r e s t  but  mostly w i th  s c e p t i c i s m .  There r e a l l y  
was 130 way t o  determine i f  the  Case g r adua t e s  were b e t t e r ,  worse o r  t h e  
In 1948, American medical schools begin using The Medical College 
Admission Test (MCAT) as a signifiant determining factor in the 
selection Process- At that time, scores were reported in four 
categories, verbal ability, quantitative analysis, a general 
information section and science. Scores ranged frorn 205 to 795 with a 
mean of 500 and a standard deviation of 100. This was an objective, 
multiple choice test. The test was used to forecast success in medical 
school, i.e. would the applicant be a "good student" and someday a 
"good doctor"? High scores were supposedly predictive of this. 
James Bartlett (1967) o r  the University of Rochester School of 
Medicine and Dentistry published a paper in the Journal of Medical 
Education destroying that myth. He found that students one standard 
deviation below those accepted to the medical school did as well as 
those with high scores. 
In 1973, Wingard and Williamson from the Johns Hopkins University 
School of Medicine published a review of the literature concerning the 
accuracy of grades as predictors of physicians career perrormance 
When the literature between 1955 and 1972 was reviewed, it was 
discovered that there was little or no correlation between medical 
school grades and performance which was based on different factors by 
dii'ferent authors ranging from criteria such as academic appointments 
(Westling-Wikstand, Monk, & Thomas, 19701, evaluation of internship 
performance (Richards, Taylor, & Price, 1962) or board certification 
(blouk X L  Thomas, 1 9 ' ; O ) .  The authors felt that two of the possible 
grades to indicate the transformation of potential and aptitude into 
accomplishment. Another possibility stated was difficulty with the 
grading system itself. The authors (Wingard & Williamson. 1973 then 
say, "the role of the physician, whether practitioner, investigator. 
teacher or administrator is basically that of the problem solver. The 
physician must be sensitive to problems and be able to collect adequate 
data, conduct analyses, draw conclusions, communicate the findings, 
organize human and technical resources to implement the solution. 
Since, with few exceptions, grading does not attempt to utilize 
criteria of this type, it is likely that grading would be deficjent in 
application." 
An editorial comment on this article was published in the same 
edition of this journal (Peterson, 1973). The author stressed that in 
whatever capacity the physician functions, he must constantly solve 
problems, a skill medicaL schools do not measure. Better residencies 
are awarded to the academically adroit students which have been 
measured by a fallible system. Medical schools exhibit a committment 
to elitism by continuing to do this. 
Perhaps both cognitive and noncognitive measures are needed to 
measure future performance of medical students. This concept has been 
explored in a paper by Keck, Arnold, Willoughby, and Calkins (1979). 
They found that when multiple regressions were performed on such 
noncognitive predictors as Holland (1971) "Self Directed Search," The 
Omnibus Personality Inventory, a personal interview and performance 
clinical performance and really measured cognitive skills. 
Problem Solving as a Solution 
The most likely origin of "Problem Solving" in the medical education 
literature dates to Williamson in 1965. He tried to measure the 
clinical judgement of medical students but was relatively unsuccessful 
In 1966, McGuire from the University of Illinois at Chicago published 
an early and somewhat basic manuscript on problem solving in medicine. 
It proved to be interesting to risk takers such as McMasters 
University, the University of Southern Illinois, and the University of 
Illinois at Chicago. 
Through the seventies, "problem solving" evolved into three basic 
concepts: (a) the problem solving approach which studies clinical 
reasoning from an information processing standpoint; ib) the judgement 
approach which utilizes correlational statistical models; and (c) the 
decision-analysis approach which investigates choice under conditions 
of uncertainty that necessitates estimating, and manipulating complex 
probabilities (~lstein & Bordage, 1979). 
Most studies and almost all problem solving implementations have 
focused on clinical reasoning from an information processing 
standpoint. It is important to differentiate information processing 
from information gathering as proficiency is distinguished from 
efficiency. 
Barrow and Tamblyn (1980) who were originally at McMaster 
and manage a patient's medical problems." Again, the emphasis is on 
information ~rocessing. However, they feel that the process for 
correct clinical reasoning can be learned in a conscious, systematic 
manner and that if medical schools and faculties would deemphasize the 
collection of facts that has become compulsive, the whole process could 
be facilitated. 
The terms "cognitive process" and "clinical reasoning from 
information processing" have been used to define or describe the 
problem solving process, but what really does that mean? 
Most authors who have investigated the nature of problem solving 
in medicine have come up with four generic steps (Barrow, Norman, 
Neufeld, & Feightner, 1982) in the process (Elstein & Bordage, 19'79). 
It begins with an initial impression or concept. Second, a limited 
number of hypotheses are constructed. In step three, these hypotheses 
are used to collect additional data, and finally, the data collected is 
used to verify, revise or reject the hypothesis. This is a 
hypothetical deductive method for making a diagnosis or placing a label 
on some problem. 
If one remembers back to the Kolb Learning Style Inventory, the 
ability to forrn hypotheses and deduce an answer or solve a problem is 
characteristic of the assimilator and converger, the two quadrants 
beneath the X axis. To refresh one's memory, both have abstract 
conceptualization as the characteristic mode of apprehension. The 
modes a n d ,  i n d e e d ,  of  t h e  272 who t o o k  t h e  I n v e n t o r y ,  170 o r  66% weye 
i n  t h o s e  c a t e g o r i e s  and  t h e r e f o r e  t h i s  s t u d y  is o v e r .  
Two q u e s t i o n s  however remain  t o  be answered .  Is what  h a s  
c l a s s i c a l l y  been  t e rmed  problem s o l v i n g  r e a l l y  problem s o l v i n g ,  o r  i s  
i t  m e r e l y  a n d  r e a l l y  i d e n t i f i c a t i o n  o f  a  p a r t i c u l a r  p rob lem a n d  p u t t i n g  
a name o n  i t ?  And j u s t  e x a c t l y  how d o e s  one  g e n e r a t e  a h y p o t h e s i s ?  
An a n a l o g y  t h a t  i l l u s t r a t e s  t h e s e  q u e s t i o n s  may h e l p .  A man is 
w a l k i n g  t h r o u g h  t h e  woods and  s t u m b l e s  upon a s n a k e .  He h y p o t h e s i z e s  
t h a t  t h e  s n a k e  c o u l d  be  h a r m l e s s  o r  d e a d l y .  H e a r i n g  t h e  r a t t l i n g  
n o i s e ,  h e  d e d u c e s  t h a t  t h i s  i s  i n d e e d  a  r a t t l e s n a k e .  Has he  s o l v e d  t h e  
p r o b l e m ?  
A b s o l u t e l y  n o t .  T h i s  i n d i v i d u a l ' s  p roblem i s  j u s t  a b o u t  t o  b e g i n  
a n d  s e c o n d l y ,  how d o e s  he know t h a t  t h i s  is  a  s n a k e  and  t h a t  t h e  r a t t l e  
means s o m e t h i n g ?  I t  c o u l d  be a f r o g  and  t h e  r a t t l e  a woodpecker  o r  a 
g y p s y .  T h i s  i n d i v i d u a l  remembers what b o t h  s n a k e s  and  f r o g s  l o o k  l i k e  
and what  woodpeckers  o r  g y p s y s  sound l i k e .  H e ' s  i n  t h e  woods,  t h e  
a n i m a l  i s  i n  a sunny s p o t ,  i t ' s  n o t  w i n t e r  and  t h e  c r i t t e r  h a s  f a n g s .  
These t h i n g s  were known i n s t a n t l y  a l o n g  w i t h  many o t h e r s  a b o u t  t h e  
s i t u a t i o n .  T h e r e  was no need  f o r  r a t i o n a l  i n q u i r y  o f  a n a l y t i c a l  
c o n f i r m a t i o n .  They were t h e r e ,  g r a s p e d  t h r o u g h  a  mode o r  knowing 
c a l l e d  a p p r e h e n s i o n .  T h i s  i s  a n  i n t u i t i v e  p e r c e p t i o n  o f  a  s e n s a t i o n  
t h a t  t h e  i n d i v i d u a l  p e r c e i v e s  a s  r e a l i t y .  He f e e l s  t h i s  is  a  
r a t t l e s n a k e  and  he  d i d  n o t  have t o  c o n s u l t  a  book.  
r a t t l e s n a k e  h a s  done l i t t l e  f o r  t h i s  i n d i v i d u a l .  What he r e a l l y  n e e d s  
t o  do i s  l o g i c a l l y  f i n d  a  s o l u t i o n  and  e x e c u t e  i t .  
He re  he  n e e d s  h i s  d i v e r g e n t  s k i l l s ,  i . e .  h i s  i n t u i t i o n ,  h i s  
f e e l i n g s  a b o u t  t h e  s n a k e s  mood, r e c o g n i z e  t h e  problem i n h e r e n t  i n  
t r y i n g  t o  k i c k  t h e  snake  t o  d e a t h ,  o r  r e a l i z e  t h e  i m p l i c a t i o n s  o f  
t r y i n g  t o  g r a b  t h e  snake  w i t h  h i s  hand .  He a l s o  must  imag ine  t h e  
i m p l i c a t i o n s  o f  j u s t  s t a n d i n g  t h e r e .  H i s  r e f l e c t i o n  on t h e s e  t h o u g h t s  
i s  a c c o m p l i s h e d  by g r a s p i n g  t h i s  c o n c r e t e  e x p e r i e n c e  v i a  a p p r e h e n s i o n ,  
a n d  t r a n s f o r m i n g  i t  v i a  i n t e n t i o n  t o  a  r e f l e c t i v e  o b s e r v a t i o n  i n  o r d e r  
t o  b e g i n  t h i s  t h e o r i z i n g .  
A f t e r  he  h a s  l o g i c a l l y  deduced  a  s o l u t i o n ,  more t h a n  j u s t  naming 
i t  a r a t t l e s n a k e ,  he  must p u t  t h a t  s o l u t i o n  i n t o  a c t i o n  u t i l i z i n g  h i s  
accommodat ive  s k i l l s .  The o b v i o u s  s o l u t i o n  t o  t h e  problem i s  t o  s h o o t  
t h e  s n a k e ,  b u t  t h i s  i s  n o t  p o s s i b l e .  He h a s  no g u n ;  back  t o  d i v e r g e n t  
t h o u g h t .  
Suppose  he h a s  a  gun and  p u l l s  t h e  t r i g g e r  and m i s s e s  o r  n o t h i n g  
h a p p e n s .  Does he r u n ,  th row t h e  gun ,  o r  p u l l  t h e  t r i g g e r  a g a i n ?  What 
he  r e a l l y  s h o u l d  do i s  s t a r t  t h e  p r o c e s s  a l l  o v e r  a g a i n .  I f  he  p a n i c s  
a n d  c h o o s e s  t h e  wrong a c t i o n ,  he can  d i e .  
A s  a s s i m i l a t i o n  i s  i n t e g r a t i v e  a n a l y s i s ,  divergence is  i n t e g r a t i v e  
s y n t h e s i s ,  and  a s  conve rgence  i s  d i s c r e t e  a n a l y s i s ,  accommodation i s  
d i s c r e t e  s y n t h e s i s  ( K o l b ,  1984) d o i n g  t h e  one most c o r r e c t  t h i n g  c o  
1 I 1 
The l i t e r a t u r e  has  no a r t i c l e s  t h a t  a r e  h i g h l y  c r i t i c a l  o f  t h e  
problem s o l v i n g  approach t o  medical  e d u c a t i o n .  The b i g g e s t  problem i s  
showing t h a t  problem s o l v i n g  a s  a  method of  l e a r n i n g  i s  any b e t t e r  t h a n  
c o n v e n t i o n a l  methods.  Again, i t  has  been d i f f i c u l t  t o  a s s e s s .  
G r a d u a t e s  have been l a r g e l y  s u p p o r t i v e  o f  t h i s  t y p e  o f  med ica l  
e d u c a t i o n  (Woodward & McAuley, 1 9 8 1 ) .  However, t h e  s t u d e n t  who i s  n o t  
an  i n d e p e n d e n t  l e a r n e r  f i n d s  t h e  s i t u a t i o n  q u i t e  s t r e s s f u l  i n  t h e  
b e g i n n i n g .  "Am I do ing  a s  much a s  I shou ld?"  "Am I on t h e  r i g h t  
t r a c k ? "  "Do I have t h e  r i g h t  answer?' '  These a r e  f a m i l i a r  q u e s t i o n s  
f o r  t h o s e  new t o  t h e  sys tem.  The i r o n y  i s  t h a t  t o  be an  independen t  
l e a r n e r ,  one must u s e  a l l  t h e  f a c e t s  o f  t h e  Kolb Learn ing  S t y l e ,  
t h e r e b y  m a n i f e s t i n g  i n t e g r a t i v e  development a s  opposed t o  s p e c i a l i z e d  
development  o f  one o r  two l e a r n i n g  s t y l e s  (Kolb ,  1 9 8 4 ) .  
DESIGN OF THE STUDY 
The Ko lb  L e a r n i n g  S t y l e  I n v e n t o r y  ( ~ o l b ,  1 9 7 6 )  was a d m i n i s t e r e d  t o  
272 i n d i v i d u a l s  who comprised s i x  g r o u p s .  These g r o u p s  were as 
f o l l o w s :  
1.  The American Board o f  P o d i a t r i c  S u r g e r y  Oral Examine r s ,  
n = 42 
2 .  P o d i a t r i c  s u r g e o n s  who were n o t  O r a l  Examiners  b u t  had 
been  i n  p r a c t i c e  a t  l e a s t  10 y e a r s ,  n  = 43 .  
3 .  P o d i a t r i c  s u r g i c a l  r e s i d e n t s ,  n  = 37.  
4 .  The U n i v e r s i t y  o f  O s t e o p a t h i c  Medic ine  and H e a l t h  
S c i e n c e s ,  C o l l e g e  o f  P o d i a t r i c  Med ic ine ,  C l a s s e s  of  
1990 ,  n  = 6 1 ,  1991 ,  n  = 43 and 1992 ,  n  = 46.  
T h e r e  a r e  c e r t a i n  r e a s o n s  each  o f  t h e s e  g roups  was i n c l u d e d  i n  t h e  
s t u d y .  The O r a l  Examiners  a r e  i n d i v i d u a l  s u r g e o n s  who a r e  g e n e r a l l y  
p e r c e i v e d  a s  e l i t e  w i t h i n  t h e  p r o f e s s i o n .  I n c l u d e d  i n  t h i s  g r o u p  a r e  
r e s i d e n c y  d i r e c t o r s  from renowned programs,  C h i e f s  o f  S u r g e r y  a t  t h e  
U n i v e r s i t i e s  and  o f t e n  p u b l i s h e d  p h y s i c i a n s .  They p r e s e n t  a n  image o f  
" w e l l  l e a r n e d , "  and i t  would s e r v e  t h e  expe r imen t  t o  i n v e s t i g a t e  
w h e t h e r  t h e i r  p a r t i c u l a r  l e a r n i n g  s t y l e s  d i f f e r e d  from o t h e r s .  
The s u r g e o n s  i n  p r a c t i c e  r e p r e s e n t  t h e  n u t s  and b o l t s  o f  t h e  
e d u c a t i o n  most o f t e n  means j o u r n a l  r e a d i n g  and a t t e n d i n g  s e m i n a r s  
u s u a l l y  g i v e n  i n  l e c t u r e  form by t h e  g roup  t h a t  makes up t h e  Board 
Examiner  c a t e g o r y .  The form of i n s t r u c t i o n  i s  a l e c t u r e  w i t h  p e r h a p s  a 
q u e s t i o n  and answer s e s s i o n .  It i m i t a t e s  t h e  m e d i c a l  s c h o o l  
env i ronment  b u t  w i t h o u t  a  t e s t .  How do t h e s e  p r a c t i t i o n e r s  d i f f e r  i n  
t h e i r  l e a r n i n g  s t y l e s  a f t e r  y e a r s  i n  p r i v a t e  p r a c t i c e ?  
R e s i d e n t s  a r e  t h e  f u t u r e  o f  any med ica l  s p e c i a l t y .  They a r e  
a c a d e m i c ,  c u r i o u s ,  d r i v e n  t o  l e a r n  w i t h o u t  t h e  f e a r  o f  e x a m i n a t i o n s  and 
have  a p u r i t y  o f  i n t e n t i o n .  They a r e  a t  once sophmoric and t h e  i m p e t u s  
t h a t  k e e p s  t h e  t r a i n e r s  c u r r e n t  i n  t h e i r  knowledge of  t h e  l i t e r a t u t e .  
They a r e  i n  a un ique  p o s i t i o n ,  hav ing  t h e  t ime t o  daydream,  t h e  
o p p o r t u n i t y  t o  t h e o r i z e ,  t h e  o b l i g a t i o n  t o  l o g i c a l l y  t r e a t  and  t h e  
c h a n c e  t o  o p e r a t e  f o r  t h e  f i r s t  t i m e .  They f e e l  w i t h  t h e  p a t i e n t s  more 
t h a n  t h e y  f e l t  a s  a  s t u d e n t .  They can  o b s e r v e  t h e  h o s p i t a l  and 
p a t i e n t s  a round  them and r e f l e c t .  They can  make a b s t r a c t  c o n c e p t s  b u t  
y e t  be  e x t r e m e l y  a c t i v e .  I f  any group s h o u l d  d e p i c t  what problem 
s o l v i n g  r e a l l y  ough t  t o  b e ,  t h i s  i s  i t .  
The s t u d e n t s  were chosen because  t h e y  a r e  w i t h i n  t h e  f o y e r  of' t h e  
m e d i c a l  p r o f e s s i o n .  As n o v i c e s ,  t h e y  b r i n g  what t h e y  have l e a r n e d  i n  
u n d e r g r a d u a t e  s c h o o l  and th rough  l i f e ' s  e x p e r i e n c e s .  Do t h e y  change a s  
t h e y  p r o g r e s s ,  do t h e y  l e a r n  t o  s o l v e  problems,  o r  do t h e y  mere ly  
memorize and f o r g e t ?  Does t h e  med ica l  e d u c a t i o n  sys t em f o s t e r  good 
f u t u r e  p h y s i c i a n s  o r  good s t u d e n t s ?  
1989- The Board Examiners took the Inventory at the Board 
Certification examinations in Chicago during June of 1988. The 
practitioners took the Inventory during the year at various seminars 
the investigator lectured at during the year. Residents ranked their 
choices when the author visited various residency programs throughout 
the country during that year. The Class of 1992 was tested during 
orientation in August of 1988. The Class of 1991 was tested in March 
of 1989 during their second year of school, and the Class of 1990 in 
June of 1988 just prior to their first clinical experience during the 
summer between the second and third years of school. 
Administration of the Inventory was done prior to explaining any 
significance or application to medicine, Learning styles or the problem 
solving process. Participants were told to rank the endings for each 
sentence in a particular row from 1 to 4, with "4" indicating the 
sentence ending that he or she felt most comfortable with or liked 
best. A response of "1" was used to indicate a sentence ending that 
referred to the way that seemed least like the way he or she learned. 
The response of "3" was closest to "4" and "2" closest to "1". 
Participants were advised that the choice of any number was not to be 
repeated in any row. The Inventory took approximately 15 minutes to 
administer. Participants then totaled each column then subtracted the 
total of Column 1 (Concrete Experience) from Column 3 (Abstract 
Conceptualization) and the total of Column 2 (Reflective Observation) 
from Column 4 (Active ~x~erimentation). Totals for each were plotted 
on the Cycle of Learning to determine percentiles for each phase of the 
learning styles were then explained to the participants and questions 
answered. The explanation was aided by slides which were made to 
simulate the various cycles and grids. 
The Inventory itself was collected from all participants and the 
calculations checked and point placement on the grid recalculated and 
the position placed on a new grid where all members of each group were 
recorded to depict closeness to the X axis Y axis intersection and 
ability to effectively use all facets of the problem solving process. 
The number of participants in each quadrant was then counted and 
the result analyzed for Goodness of Fit and intergroup relations for 
independence using the Chi-Square statistic. 
Means for column scores and differences for axis scores were 
calculated for each group. The groups were then compared to each other 
using T-tests for significance between groups. 
Charts depicted quadrant classification, frequencies, and means and 
standard deviations are included in the data section. 
ANALYSIS OF DATA 
L e a r n i n g - S t y l e  Type G r i d  S c a t t e r g r a m  
Each o f  t h e  272 a d u l t s  i n v o l v e d  i n  t h e  m e d i c a l  s c h o o l  e x p e r i e n c e  
o r  p r a c t i c e  who t o o k  t h i s  I n v e n t o r y  r e c e i v e d  a n  X a x i s  s c o r e ;  A c t i v e  
E x p e r i m e n t a t i o n  minus R e f l e c t i v e  O b s e r v a t i o n  and a Y a x i s  s c o r e ;  
A b s t r a c t  C o n c e p t u a l i z a t i o n  minus C o n c r e t e  E x p e r i e n c e .  The r e s u l t a n t  
s c o r e  p l a c e s  t h e  i n d i v i d u a l  i n  one  of  t h e  q u a d r a n t s  ( p r e f e r r e d  l e a r n i n g  
s t y l e )  o r  on one  a x i s  o r  a t  t h e  i n t e r s e c t i o n  of b o t h  a x i s .  
F o r  t h e  p r a c t i c e  o f  m e d i c i n e ,  i t  may o r  may n o t  be  i m p o r t a n t  what 
q u a d r a n t  one  e n d s  up i n  because  w i t h  t h i s  i n v e n t o r y ,  a s  w i t h  l i f e  
i t s e l f ,  e v e r y o n e  h a s  t o  be somewhere. Dr. Kolb h a s  i m p l i e d  t h a t  i n  
o r d e r  t o  s o l v e  p rob lems  i n  an  e f f i c i e n t  and p r o f i c i e n t  manner ,  one  must  
u t i l i z e  t h e  s k i l l s  i n  a l l  f o u r  q u a d r a n t s ,  which means t h a t  t h e  
d i a l e c t i c  be tween C o n c r e t e  Expe r i ence  a n d  A b s t r a c t  C o n c e p t u a l i z a t i o n  a s  
a means o f  p r e h e n s i o n ,  and t h e  d i a l e c t i c  between R e f l e c t i v e  O b s e r v a t i o n  
a n d  A c t i v e  E x p e r i m e n t a t i o n  s h o u l d  c a n c e l  one  a n o t h e r ,  p l a c i n g  t h e  
i n d i v i d u a l  a t  o r  n e a r  t h e  i n t e r s e c t i o n  o f  t h e  a x i s  o f  t h e  g r i d .  
Mere c a t e g o r i z a t i o n  i n  one o f  t h e  f o u r  q u a d r a n t s  d o e s  n o t  a l l o w  
f o r  c o g n i t i o n  o f  i n t e r s e c t i o n  a p p r o x i m a t i o n .  P o i n t s  were p l o t t e d  f o r  
e a c h  o f  t h e  s i x  g r o u p s  t e s t e d  on s e p a r a t e  g r i d s  s o  t h a t  t h e  number of 
s t u d e n t s  o r  p h y s i c i a n s  whose l e a r n i n g  s t y l e  i s  n e a r  t h e  i n t e r s e c t i o n  
c o u l d  be c a l c u l a t e d .  The 33rd  t o  6 6 t h  p e r c e n t i l e  on e a c h  a x i s  was 
u s e d .  T h i s  app rox ima ted  t h e  middle  t h i r d  o f  e a c h  a x l s ,  which went  from 
11 to - 1  on t h e  X a x i s  and from - i  t o  10 on t h e  I' a x i s .  The number o f  
possessed the ability to use all four learning styles in problem 
solving. 
Listed in Table 1 are groups, number of respondents in each group, 
and number and percentage within the 33rd to 66th percentile. 
It appears that the group that relies most on reeling and concrete 
experience, the Class of 1992, has the greatest number in the middle 
percentiles. The groups that relies most on Abstract Conceptualization 
and Reflective Observation, the Board Examiners and Residents, have the 
fewest physicians with problem solving skills that involve the modes of 
the Learning Style Inventory in somewhat equivocal amounts. 
Chi-Square Analysis 
I. Within Group Distribution 
Ho The observed frequencies for learning styles within each group 
will not differ significantly from the expected frequencies for that 
group. 
H, The observed frequencies for learning styles within each group 
will differ significantly from the expected frequencies for that group. 
Using the Chi-Square Test for the Goodness of Fit, the above null 
hypothesis was tested. For a degree of freedom (df! equal to 3, where 
df = C-1, and an alpha level of .Oj, the critlcal value is 7.81. Where 
fhe df equals 1 and the alpha level selected is ,025, the critical 
value is 9 . 3 5 .  Listed in Table 2 are the observed frequencies (fo) for 
Table 1. Grid Scattergram Percentile Ranking 
Number in Percent in 
Number In 33-66 33-66 
Group Group Percentile Pe~centile 
Board Examiners 4 2 4 9.5 
Practice more 
than 10 yrs 
Residents 37 3 8.1 
Class of 1990 6 1 7 11.5 
Class of 1991 4 3 5 11.6 
Class of 1992 4 6 7 15.2 

Analysis of the Goodness of Fit 
1. Board Examiners 
The expected frequency for each of the four categories is fp = 
10.5. The Chi Square is X' = 9'98 which is in the critical range at 
the .025 alpha level, x L  ( 3  n = 42) = 9.98, p < . 025 .  There are 
abnormally high numbers of examiners falling into categories below the 
transformation axis of the Learning Style. These two categories, 
Assimilators and Convergers, are equated with high comprehension 
skills. Conversely, there are very low scores for the apprehension 
axis of the Inventory which may indicate an absence of feeling in the 
learning. Rather, critical thinking and abstract conceptualization 
seems to be the preferred method on the prehension scale, More 
individuals transform this knowledge via intention, making them 
assimilators rather than transforming via extension making them 
convergers. The examiners seem to excel in theory and deductive 
reasoning as opposed to accommodators and divergers, who would be more 
comfortable performing or brainstorming new ideas. 
2. Private Practitioners 
The expected frequency for each of the Kolb Learning Style 
inventory categories for those in private practice more than ten years 
is f2 = 10.75. The Chi Square is X' = 10.66 which is in the critical 
range at the 0.25 alpha level, X' (3 n = 113 = 10.661, p <  ,025. 
The private practitioners have an abnormally low number of 
. ,  I 
I 
l o g i c a l  approach t o  comprehension and ex t ens ion ,  whi le  a lmos t  a n  equa l  
number op t ed  f o r  t rans format ion  of comprehension v i a  i n t e n t i o n  i n t o  t h e  
A s s i m i l a t o r  ca tegory  i nd i ca t i ng  s t r o n g  t h e o r i z i n g  s k i l l s .  
3 .  Res iden t s  
The expected frequency f o r  each of t he  fou r  c a t e g o r i e s  i n  t h e  
R e s i d e n t s  group is ff = 9 .25 .  The Chi Square is  X "  = 12 .38 ,  which is 
i n  t h e  c r i t i c a l  range a t  t h e  .O1 a lpha  l e v e l ,  x'- ( 3 ,  n  = 37 )  = 1 2 . 3 8 ,  P  < 
.01. 
Res iden t s  appear  very high on t h e  a s s i m i l a t o r  s c a l e ,  emphasiz ing 
t h e i r  a b i l i t y  t o  l e a r n  by making t h e o r i e s  of what they  have observed 
and comprehended. A s  i n  a l l  t h e  groups t e s t e d  except  t h e  C la s s  of  
1992 ,  t h e  r e s i d e n t s  have weak d ivergen t  s k i l l s .  The i r  a b i l i t i e s  f o r  
f r e e  f lowing  thought have been hampered. A s  a group they approach t h e  
f, f o r  t h e  Converger c a t ego ry ,  but a r e  below t h e  f, f o r  the  
Accommodator c a t ego ry .  
4. C l a s s  of 1990 
The expected f requency f o r  each ca tegory  i s  fy = 15-25. The C h i  
Square  is  X' = 10 .38  which is i n  t h e  c r i t i c a l  range a t  t h e  0 .25  a lpha  
l e v e l ,  x L  ( 3  n  = 61)  = 10 .38 ,  p ( . 0 2 5 .  
The C l a s s  o f  1990 appears  t o  have much t h e  same Inven tory  as t h e  
R e s i d e n t s  and t h e  C la s s  of lc )9 l .  There a r e  only half '  the  number of 
1);  :ind sfi ph; 1'; ITI~ ' - .P  t h a n  h a l f  t h e  ~ ~ . i . c o m r n o ( ~ n t r r ~  cne t n . o ~ ~ ! d  
have  any a p p l i c a t i o n  f o r  t h e i r  a s s i m i l a t i n g  a b i l i t i e s  o r  may be t o o  
h a s t y  i n  t h e  d e c i s i o n  making Converger  s k i l l s .  
5 .  The C l a s s  o f  1991 
The e x p e c t e d  f r equency  f o r  e a c h  o f  t h e  c a t e g o r i e s  i s  f2 = 1 0 . 7 5 .  
The Chi  S q u a r e  i s  x r  = 8 . 0 5  which is i n  t h e  c r i t i c a l  r a n g e  a t  t h e  0 . 5  
a l p h a  l e v e l ,  x L  ( 3 1  n  = 4 3 )  = 8 . 0 5 ,  p < . 0 5 .  
A n a l y s i s  of  t h i s  group o f  s t u d e n t s  shows a l m o s t  t h e  same f r e q u e n c y  
d i s t r i b u t i o n  as t h e  C l a s s  o f  1990.  The number o f  s t u d e n t s  i n  t h e  l o w e r  
h a l f  o f  t h e  g r i d  i s  o u t  o f  p r o p o r t i o n  t o  t h e  number i n  t h e  u p p e r  h a l f  
o f  t h e  g r i d ,  i n d i c a t i n g  more s t u d e n t s  w i t h  a b s t r a c t  c o n c e p t u a l  l e a r n i n g  
i n s t e a d  o f  c o n c r e t e  e x p e r i e n t a l  l e a r n i n g .  
6 .  The Class o f  1992 
The e x p e c t e d  f r e q u e n c y  f o r  each  o f  t h e  c a t e g o r i e s  i s  f c =  1 1 . 5 .  
The C h i  S q u a r e  i s  xL = 3 . 9  which i s  n o t  i n  t h e  c r i t i c a l  r a n g e ,  x L  ( 3 ,  n  
= 4 6 )  = 3 . 9  p C  . 0 5 .  
A n a l y s i s  o f  t h e  g roup  shows a  v e r y  e q u a l  d i s t r i b u t i o n  o f  
i n d i v i d u a l s  a c r o s s  t h e  c a t e g o r i e s  w i t h  t h e  o n l y  o u t s t a n d i n g  e x c e p t i o n  
b e i n g  i n  t h e  D i v e r g e r  c a t e g o r y ,  where t h e  number o f  s t u d e n t s  i s  a t  
l e a s t  d o u b l e  t h e  number o f  D i v e r g e r s  i n  any o t h e r  g roup .  T h i s  
I n v e n t o r y  was d i s t r i b u t e d  d u r i n g  o r i e n t a t i o n  b e f o r e  c l a s s e s  began and  
r e f l e c t s  l e a r n i n g  s t y l e  c h o i c e s  p r i o r  t o  m e d i c a l  s c h o o l  e x p o s u r e  where 
, .  . .  , ,,. i',,~l, t , . i  -,r,$lo.~!:~ 1 ~ ; c ~ , ~ ~ ~ ~ +  :C:>T: k,,? : q i : j  r: ~ ( 1 .  < ! , '.> <' ;, i 7 , ~ . .: . .  
This somewhat equal distribution does not mean that each 
individual Possess all Prerequisite skills for the problem solving 
process, but that within the class are individuals distributed in each 
of the four categories and that there are an equal number of Divergers 
who are imaginative and understanding who possess the ability to 
recognize problems. The question is whether or not this ability is 
lost as one progresses through school toward practice. 
The Chi-Square Test for Independence 
% For the population of practitioners and medical students tested 
by the Kolb Learning Style Inventory, Inventory category ratios are 
independent of position within the profession. 
H, The frequency in each category is related to position within 
the profession. 
With degrees of freedom = 3 and an alpha level of .05, the 
critical value for Chi-Square (x2) is 7.81. 
Analysis of data in Table 1 in different combinations reveals the 
following: 
1. When the Board Examiners are compared against the 
non-examiners who have been in practice at least 10 years, X& (3 n = 
85) = 4.66, p<.O5 
. '  faj.1 to reject Hc 
2 .  When the Board Examiners and non-examiners are cornpared as a 
group against the combined Classes of 1990, 1991, and 1992: 
,' fail to reject H, 
3 .  When the Residents are compared against the combined Classes 
of' 1990, 199 1 and 1992: 
c '  fail to reject Hc, 
4 .  When the Residents are compared against the Board Examiners 
combined with the practitioners: 
. ', fail to reject H e  
5 .  When the practitioners are compared against the Class of 1992: 
.-,> ~. j f i c t -  ! I ,  ;icccl:t, f n r  t h e s e  two gTu?l.lps 
6. When t h e  C l a s s  of  1991 i s  compared a g a i n s t  t h e  C l a s s  of  1992: 
. ' . f a i l  t o  r e j e c t  y3 
From t h e  d a t a  c o l l e c t e d  and t h e  Chi-Square T e s t  f o r  Independence,  
i t  can  be concluded t h a t  t h e  Class  of  1992 i s  t h e  o n l y  group t e s t e d  
t h a t  does  n o t  have t h e  same shape f o r  a l l  c a t e g o r i e s  a s  t h e  o t h e r  
g r o u p s .  I n  o t h e r  words,  Board Examiners,  non-examiners i n  p r a c t i c e  
more t h a n  1 0  y e a r s ,  r e s i d e n t s ,  t h e  C l a s s  of  1990 and t h e  C l a s s  o f  1991 
have e s s e n t i a l l y  t h e  same f requency d i s t r i b u t i o n  i n  each o f  t h e  f o u r  
L e a r n i n g  S t y l e  I n v e n t o r y  c a t e g o r i e s .  T h e r e f o r e ,  Learning S t y l e s ,  
e x c l u d i n g  t h o s e  who have not  y e t  begun medical  s c h o o l ,  a r e  independent  
o f  p o s i t i o n  w i t h i n  t h e  p r o f e s s i o n .  
Ana lys i s  o f  Mean and S tandard  Dev ia t ion  
U t i l i z i n g  t h e  commonly accep ted  method, t h e  means and s t a n d a r d  
d e v i a t i o n s  o f  each column (Concre te  Exper ience ,  R e f l e c t i v e  O b s e r v a t i o n ,  
~ b ~ t r a c t  C o n c e p t u a l i z a t i o n  and Act ive  Exper imenta t ion)  and d i f f e r e n c e s  
in d i a l e c t i c  a x i s  ( A b s t r a c t  C o n c e p t u a l i z a t i o n  - Concrete  Exper ience  and 
,qct ive  ~ ~ ~ ~ ~ i ~ ~ ~ t ~ t i o n  - R e f l e c t i v e  o b s e r v a t i o n )  were c a l c u l a t e d .  
A n a l y s i s  o f  t h e  Concrete Experience column r e v e a l e d  t h a t  t h e  C l a s s  
o f  1990 s c o r e d  a t  t h e  29 th  p e r c e n t i l e  f o r  t h e  normat ive  g r o u p ,  whi le  
t h e  C l a s s  o f  1992 scored  a t  t h e  69 th  p e r c e n t i l e .  The o t h e r  f o u r  groups  
were between t h e  41st and 48th  p e r c e n t i l e .  
R e f l e c t i v e  O b s e r v a t i o n  ca tegory  when measured a g a i n s t  t h e  n a t i o n a l  
norm. 
W i t h i n  t h e  A b s t r a c t  C o n c e p t u a l i z a t i o n  C a t e g o r y ,  t h e  C l a s s  of 1992 
was t h e  l o w e s t  when compared n a t i o n a l l y  w i t h  a p e r c e n t i l e  s c o r e  of  5 0 % .  
The Board Examiners s c o r e d  t h e  h i g h e s t  i n  t h i s  c a t e g o r y  r a n k i n g  a t  t h e  
7 3 r d  p e r c e n t i l e .  The remaining groups  were c l u s t e r e d  at t h e  6 7 t h  
p e r c e n t i l e .  
A n a l y s i s  of t h e  Act ive  Exper imen ta t ion  c a t e g o r y  r e v e a l e d  t h r e e  
g r o u p s  c l u s t e r e d  a t  t h e  5 0 t h  p e r c e n t i l e ;  t h o s e  who had been i n  p r a c t i c e  
a t  l e a s t  t e n  y e a r s  and t h e  C l a s s e s  o f  1990 and 1991. The s u r g i c a l  
r e s i d e n t s  were a t  t h e  3 8 t h  p e r c e n t i l e ,  t h e  Board Examiners a t  t h e  3 5 t h  
p e r c e n t i l e  and t h e  C l a s s  o f  1992 f e l l  i n  t h e  33rd p e r c e n t i l e .  
C u r s o r y  examina t ion  of  t h e  mean s c o r e s  r e v e a l s  t h a t  t h e  m a j o r i t y  
of s c o r e s  a r e  w i t h i n  t h e  40 t o  60% range  f o r  t h e  n a t i o n a l  norm. There  
a r e ,  however ,  t h r e e  glowing e x c e p t i o n s .  With in  t h e  A c t i v e  
E x p e r i m e n t a t i o n  column t h r e e  groups  f e l t  t h e y  l e a r n e d  w e l l  by " d o i n g "  
a t  less t h a n  t h e  3 9 t h  p e r c e n t i l e .  The Freshman c l a s s ,  t h e  Class o f  
1992, was a t  t h e  32nd p e r c e n t i l e ,  meaning t h e y  f e l t  t h a t  p r i o r  t o  t h e  
f i r s t  d a y  o f  c l a s s e s ,  t h i s  was t h e i r  l o w e s t  r a n k i n g  compared t o  t h e  
n a t i o n a l  norm f o r  l e a r n i n g  p r i o r i t i e s .  Obv ious ly ,  t h e  "do ing"  method 
o f  l e a r n i n g  had n o t  been p e r c e i v e d  a s  p a r t i c u l a r l y  s u c c e s s f u l .  b h a t  I S  
s u r p r i s i n g  a b o u t  t h i s  group i s  t h a t  t h e y  s c o r e d  t h e  h i g l ~ e s t  i n  t h i s  
" , , , , , ! . ,- r 7  3 " - - < "  " 1  3 ' I " ' ( 
The Board Examiners for the American Board of Pediatric Surgery 
were at the 34th percentile on the Active Experiementation scale of the 
Inventory. These surgeons, many of whom have taught and authored 
scientific publications, appear to learn better by abstract 
conceptualization, that is by "thinking" rather than by "doing." 
Surgical residents were in the 39th percentile of the Active 
Experimentation scale. Although this is the period of their 
professional careers where "hands-on" training has been deemed 
important, especially by residents themselves, they have not chosen 
this mode of learning to the degree they often verbalize. They 
continue to learn best by watching and developing theories after 
looking for the meaning of things. 
On the Abstract Conceptualization scale, 5 of the 6 groups are 
between the 63 and 75% percentile. These are the Examiners, 
Practitioners, Residents and Classes of 1990 and 1991. These groups 
appear to be logical and systematic but are often lacking in 
sensitivity to feelings and people. The group that had the lowest mean 
score on the Abstract Conceptualization scale, the Class of 1992, was 
at the 50th percentile but, conversely, they were at the 67th 
percentile on the Concrete Experience scale indicating that they learn 
well from specific experiences, relate well to people and are sensitive 
and feeling. The question to be asked is whether these students become 
analytical, systematic and logical at the cost of personal involvement, 
,, -,,, v 7  j P , j r , ?  i v , , :  q ~ : ~ ~ \  t 31 1 i l -  7 7  ~ b ~ - n ~ ?  ' ? i n r c  t p i ?  7 , ~ ~ i ~  7 - 7  - 
t h e s e  s t u d e n t s  t h a t  a l t e r s  t h e  l e a r n i n g  s t y l e ?  
A n a l y s i s  of  T-Test R e s u l t s  f o r  S i g n i f i c a n t  F i n d i n g s  
Between Groups T e s t e d  and Modes o f  t h e  L e a r n i n g  S t y l e  
1. Board Examiners  v s  Ac t ive  P r a c t i t i o n e r s  
Those  i n d i v i d u a l s  who a r e  i n  a c t i v e  p r a c t i c e  p r e f e r  t o  l e a r n  by 
d o i n g  a t  a  s t a t i s t i c a l l y  g r e a t e r  r a t e  t h a n  t h e  boa rd  e x a m i n e r s .  A f t e r  
y e a r s  of  p r a c t i c e ,  t h e  need  f o r  c y c l i c ,  s y s t e m a t i c  problem s o l v i n g  
s k i l l s  a r e  o f t e n  l o s t  and c o n d i t i o n s  a r e  e a s i l y  r e c o g n i z e d  and t r e a t e d  
w i t h o u t  t h e  need  f o r  h i s t o r i e s ,  r e v i e w s  o f  s y s t e m s  and p h y s i c a l  exams 
t o  e s t a b l i s h  a d i f f e r e n t i a l  d i a g n o s i s  and p r o p e r  t e c h n i q u e s  t o  r u l e  o u t  
c e r t a i n  c o n d i t i o n s .  
A problem may a r i s e ,  however, when t h e  p r a c t i t i o n e r  s i t s  f o r  t h e  
o r a l  e x a m i n a t i o n  t o  become Board C e r t i f i e d .  Wi th in  a s h o r t  p e r i o d  o f  
t i m e ,  t h e  s k i l l s  o f  t h e  problem s o l v i n g  c y c l e  a r e  needed t o  s o l v e  a  
p rob lem where l i t t l e  i n f o r m a t i o n  i s  g r a t u i t o u s l y  g i v e n ,  and h i s t o r i e s  
and  exams of  t h e  p a t i e n t s  a r e  r e q u i r e d  r a t h e r  t h a n  j u s t  ' ' do ing  t h e  
r i g h t  t h i n g "  f o r  t h e  p a t i e n t .  Pe rhaps  Board Review Courses  s h o u l d  
f o c u s  on t h e  p r o c e s s  of  problem s o l v i n g  i n s t e a d  of  numerous f a c t s  and  
c a t e g o r i e s .  
2 .  Board Examiners  v s  R e s i d e n t s  
The d i a l e c t i c  of  A c t i v e  Experimentation-Refiective O b s e r v a t i o n  
r e f e r s  t o  t h e  c o n f l i c t  between t h e  i n t e n t i o n a l  o r  e x t e n s i o n a l  
t r a n s f o r m a t i o n  of  l e a r n i n g  e x p e r i e n c e s .  The A c t i v e  E x p e r i m e n t a t i o n  
: t t , ~  iris y c f l e r t s  the ~ x t e n s i n q a !  p o r t i o n  of t h e  d ' ~ i ! e c t  ; c .  
f a i l u r e  O r  e r r o r ,  w h i l e  be ing  o r i e n t e d  toward i n t e n t i o n a l  
t r a n s f o r m a t i o n  ( R e f l e c t i v e  O b s e r v a t i o n )  i s  a s s o c i a t e d  w i t h  a p r i m a r y  
c o n c e r n  a b o u t  a v o i d i n g  f a i l u r e  and e r r o r  and a w i l l i n g n e s s  t o  s a c r i f i c e  
o p p o r t u n i t i e s  f o r  s u c c e s s f u l  performance i n  o r d e r  t o  do  SO ( K o l b ,  
1984 1 .  
Many of  t h e  Board Examiners a r e  a l s o  t r a i n e r s  o f  r e s i d e n t s  and a l l  
t o o  o f t e n  have  s e e n  r e s i d e n t s  who need t o  be  k e p t  under  t i g h t  r e i g n s  
b e c a u s e  of  t h e  tendency t o  "want t o  t r y  something new," which may n o t  
be t h e  a c c e p t e d  s t a n d a r d  o f  c a r e .  The t r a i n e r  is  u l t i m a t e l y  
r e s p o n s i b l e  f o r  t h e  r e s i d e n t  and t e n d s  t o  be more c o n s e r v a t i v e .  
3-4 Board Examiners v s  C l a s s e s  o f  1990 and 1991 
Aga in ,  s t u d e n t s  have v e r y  l i t t l e  r e s p o n s i b i l i t y  and a r e  c o n s t a n t l y  
w a n t i n g  hands-on e x p e r i e n c e s  and p a t i e n t  c o n t a c t .  They have  had 
l e a r n i n g  e x p e r i e n c e s  which have c o n s i s t e d  o f  r o t e  memoriza t ion  and 
p a s s i v e  e x p e r i e n c e s .  For s t u d e n t s ,  t h e  l e a r n i n g  e x p e r i e n c e  i s  n o t  f u n  
and seems t o  be o f  l i t t l e  v a l u e  wi thou t  some "do ing"  o f  A c t i v e  
E x p e r i m e n t a t i o n .  I n  o r d e r  t o  accompl ish  t h i s  p o r t i o n  o f  t h e  
e x p e r i e n t a l  l e a r n i n g  c y c l e  when t h e  s t u d e n t  i s  n o t  y e t  r e a d y  t o  r e a l l y  
c a r e  f o r  p a t i e n t s ,  t h e  u t i l i z a t i o n  o f  problem s o l v i n g  l e a r n i n g .  p a t i e n t  
s i m u l a t i o n s  and p a t i e n t  management problems c o u l d  be used  t o  enhance  
a c t i v e  l e a r n i n g  and f o s t e r  problem s o l v i n g  s k i l l s  which r e q u i r e  a l l  
modes of  t h e  Lea rn ing  C y c l e .  
confirmation. They are able to simply "feel" the concrete experience. 
The Board Examiners, however, are much more analytical and logical, but 
this is at the expense of great imagination and risk taking. 
The dialectic tension between Concrete Experience and Abstract 
Conceptualization also reveals that as a group, the Board Examiners 
require strict comprehension of apprehended sensations, while as a 
group the Class of 1992, being in the feeling portion, may ignore 
certain aspects of the sensation which may be quite important. 
6. Active Practitioners vs Residents and Students 
Those individuals in practice for more than 10 years seem to rely 
on Active Experimentation more than Residents. Residents are in a 
highly academic setting, therefore being more reflective, while the 
experience of practice allows the practitioner the luxury of vectoring 
a diagnosis and treatment without significant reflection or 
observation. 
7. Active Practitioners vs Class of 1992 
Again, the Class of 1992 exhibits significantly more individuals 
who have concrete experience as a major learning mode, while the 
practitioners are the opposite. They grasp via comprehension and 
transform their comprehension via active experimentation t,o a 
statistically greater degree than the Class of 1992. 
8. Residents v s  the Class of 1991 
a c t u a l l y  g e t t i n g  a  f r e e  hand a s  a  surgeon.  The r e s i d e n t ,  having s e e n  
t h e  p r o c e d u r e s  i n  t h r e e  dimensions,  begins  t o  develop t h e  a b i l i t y  of 
f o r e s e e i n g  t h e  upcoming o p e r a t i o n  i n  h i s  mind and can r e f l e c t  on t h e  
p o s s i b l e  outcomes and i n t r a o p e r a t i v c  c o m p l i c a t i o n s .  R e s i d e n t s  beg in  to 
make t h e o r i e s  v i a  r e f l e c t i o n  on what has been g rasped .  
S t u d e n t s  of t h e  C l a s s  of 1991 have no c l i n i c a l  e x p e r i e n c e  upon 
which t o  r e f l e c t .  They a r e  f r u s t r a t e d  by  l a c k  of a c t i v i t y  and f e e l  
t h e y  wouid l e a r n  b e t t e r  by doing something r a t h e r  than  merely 
memorizing f a c t s .  
9.  A c t i v e  P r a c t i t i o n e r s  v s  C l a s s  of 1993 
The p r a c t i t i o n e r s  cont inued t o  show a  heavy r e l i a n c e  on A c t i v e  
Exper imenta t ion  as opposed t o  t h e  C l a s s  of  1990. The C l a s s  of 1990 was 
much more r e f l e c t i v e  than t h e  b u s y ,  exper ienced p r a c t i t i o n e r  who c u t  
q u i c k l y  t o  a  d i a g n o s i s .  
10 .  R e s i d e n t s  vs  Class  of  1992 
The d i f f e r e n c e  between t h e  Residents  and t h e  C l a s s  of  1991 was one 
of' t h e  t r a n s f o r m a t i o n  of apprehension o r  comprehension v i a  i n t e n t i o n  o r  
e x t e n s i o n .  The d i f f e r e n c e  between t h e  Res iden t s  and t h e  C l a s s  of 1992 
is t h a t  of how t h e  t a k i n g  hold  of exper ience  of t h e  world happens .  The 
R e s i d e n t s  seem t o  do it by a b s t r a c t  concepts ,  whi le  t h e  C l a s s  o f  1992 
h a s  a  s t a t i s t i c a l l y  s i g n i f i c a n t  number of i n d i v i d u a l s  who do i t  r i a  t h e  
f e l t  q u a l i t i e s  of  immediate exper ience .  
mode t h a n  i s  t h e  Class  of 1991 but  they  a r e  more r e f l e c t i v e ,  beg inn ing  
t o  view t h i n g s  and s i t u a t i o n s  from d i f f e r e n t  v iewpoin t s  becoming more 
c r i t i c a l .  
1 2 .  The C l a s s e s  of 1990 and 1991 vs  the C l a s s  of 1992 
Q u i t e  s i m p l y ,  t h e  Class  of 1992 is a group t h a t  r e l i e s  on t a n g i b l y  
f e l t  immediate exper ience  a s  opposed t o  r e l i a n c e  on c o n c e p t u a l  
i n t e r p r e t a t i o n  and symbolic r e p r e s e n t a t i o n  as t h e  C l a s s e s  of 1990 and 
1991 do. 
The C l a s s  of 1992 t ransforms t h e  exper ience  more by i n t e n t i o n  
( R e f l e c t i v e  Observa t ion)  than  t h e  Class  of 1991, but no t  t h e  C l a s s  of 
1992.  Both t h e  C l a s s e s  of 1990 and 1991, however, t;ransform their 
comprehension v i a  ex tens ion  (Act ive  Exper imentat ion)  more than does  t h e  
C l a s s  o f  1992 
* '  3 1 2 e R r n t n g  Stylc I n v e n - t o r y  Scores  for the ~esearch Fopul&i30n 
-- -- -- - 
CONCRETE EXP REFLECT OBS ABSTRACT CON ACTIVE EXP ABSTRACT CON ACTIVE REF 
GRUlJP (CE) (RO) \ AC) (RE) (AC-CE) ( AE-RO) 
' o a r d  Examiners 
', = 42 23.71 8.40 29.31 6.54 34.07 8.00 32.10 6.18 11.05 15.09 3.79 11.36 
i c t i v e  P r a c t i s e  
-)f more t h a n  
;O y r s  
; = 42 23.28 6.62 28.42 7.47 32.54 7.38 35.67 6.00 9.26 12.24 8.58 11.13 
C l a s s  of  1990 
= 61 21.81 5.66 30.30 6.45 32,38 7.99 35.59 6.64 8 12.26 4.97 10.66 
Class  of  1992 
N = 46 28.50 9.40 30.45 6.61 29.50 6.88 31.78 8.05 .04 12.56 .50 11.74 
< s t s  f o r  s i g n i f i c a n c e  between groups  (1 t a i l ,  o n l y  p r o b a b i l i t i e s  .025 a r e  shown) 
board examiners  v s  a c t i v e  p r a c t i t i o n e r s ,  AE, p  c.005 
Board examiners  vs  r e s i d e n t s ,  AE-RO, p <.025 
Board examiners  vs c l a s s  of  1990, AE, p  <.005 
Hoard examiners  v s  c l a s s  of 1991, AE, p(.01 
Board examiners  vs c l a s s  of  1992, CE, p 4.005; AC, pc.005; AC-CE, p  C.005 
Active  p r a c t i t i o n e r s  vs r e s i d e n t s ,  A E ,  p  <.05 
q c t i v e  p r a c t i t i o n e r s  vs  c l a s s  o f  1990, AE-RO, p  C.05 
l c t i v e  p r a c t i t i o n e r s  vs  c l a s s  o f  1992, CE, p(-005; AC1 p c.025; AE, p c.005; AC-CE, pC.005; AE-RO, p<.005 
R e s i d e n t s  vs  c l a s s  of  1951, RO, p c.05; AE, p (  .05 
R e s i d e n t s  vs c l a s s  o f  1992, CE, p  4.005; AC, p<.005; AC-CE, pc.005 
<lass of 1990 vs  class of 1991, CE, p <.005; KO, p 4.01 
? l a s s  of 1990 u s  c l a s s  o f  1992, CE, p <.01; AC, p c.025; AE, p<.005; AC-CE, ~<.005, AE-RO, p  c.025 
i l l a s s  o f  1991 vs  class o r  1992, CE, p <  .005; RO, p <.025; AC, p  <.01; 
.If?, p 1 .01; AC-CE, p ( .OO5 ; AE-RO, p  < .005 
SUMMARY 
* h i s  s t u d y  a t t e m p t e d  t o  i n v e s t i g a t e  l e a r n i n g  s t y l e s  a s  d e f i n e d  by 
Kolb  and h i s  Lea rn ing  S t y l e  I n v e n t o r y  i n  hopes of d i s c o v e r i n g  t h a t  o v e r  
t h e  c o u r s e  of  y e a r s  o f  exposure  t o  t h e  s u r g i c a l  p r o f e s s i o n ,  t h e r e  was a  
change  i n  l e a r n i n g  s t y l e s  t o  t h e  accommodator q u a d r a n t  o r  t h a t  s u r g i c a l  
r e s i d e n t s ,  because  t h e y  were accommodators, chose  s u r g i c a l  r e s i d e n c i e s .  
The null h y p o t h e s i s  s t a t e d  t h a t  t h e r e  was no d i f f e r e n c e  i n  t h e  
learning a s  one p r o g r e s s e d  th rough  t h e  p r o f e s s i o n  in y e a r s  o f  
e x p e r i e n c e .  I n  f i v e  of t h e  s i x  groups  t e s t e d ,  t h e  s t a t i s t i c s  f a i l e d  t o  
a l l o w  t h e  n u l l  h y p o t h e s i s  t o  be  r e ~ e c t e d .  Only t h e  f i r s t  y e a r  m e d i c a l  
s t u d e n t s ,  t h e  C l a s s  o f  1992,  d i f f e r e d  s i g n i f i c a n t l y  from t h e  o t h e r  f i v e  
g r o u p s .  The Class o f  1992 showed l e s s  t h a n  e x p e c t e d  f r e q u e n c i e s  i n  t h e  
c a t e g o r i e s  o f  a s s i m i l a t o r s  and converge r s  and more i n  t h e  d i v e r g e r  
c a t e g o r y  t h a n  t h e  o t h e r  f i v e  g r o u p s .  Although t h e  d i v e r g e r s  r anked  
h i g h  f o r  t h e  C l a s s  of 1992 by i t s e l f ,  t h e  o t h e r  c a t e g o r i e s  were 
s t a t i s t i c a l l y  l e s s  t h a n  expec ted  v a l u e s .  F a i l u r e  t o  r e j e c t  t h e  n u l l  
h y p o t h e s i s  r e s u l t s  i n  t h e  c o n c l u s i o n  t h a t  t h e r e  r e a l l y  is no a l t e r a t i o n  
i n  l e a r n i n g  s t y l e s  a s  one p r o g r e s s e s  i n  y e a r s  i n  t h e  med ica l  
p r o f e s s i o n .  T h i s  was n o t  a l o n g i t u d i n a l  s t u d y ,  bu t  s t u d i e d  d i f f e r e n t  
g r o u p s  o v e r  t h e  c o u r s e  o f  the  same c a l e n d a r  y e a r ,  b u t  t h e  s i m i l a r i t i e s  
i n  d i s t r i b u t i o n  f o r  a l l  t h e  groups  l e a d s  one t o  b e l i e v e  t h a t  
assimilators and c o n v e r g e r s  compromise t h e  m a j o r i t y  o f  l e a r n i n g  s t y l e s  
in t h i s  surgeon and surgeon- to-be  s t u d y ,  which c o n t r a d i c t s  t h e  
cnnclusions made by P lovn ick  (19851, K0lb (1984) and t h e  Linn and Z ~ P P ~  
(1~80, s t , Jd ies .  ~ h ~ i ~  s t u d i e s  found t h a t  su rgeons  were accommodators,  
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divergers, leading one to believe that having a particular style does 
not necessarily channel one into a particular career choice, nor do 
those already in that career have a statistically high proportion in 
any one category. 
While plotting scores for the Kolh Learning Style Inventory, it 
was sometimes astonishing to see scores with exceptionally high 
absolute values in certain categories. This prompted a scattergram 
representation of the scores for each group and assessment of the 
number of respondents that fell within the middle third on each axis 
Positions in this area represented individuals who would be adept to 
using all facets of the Learning Style Inventory, (i.e. Concrete 
Experience, Reflective Observation, Abstract Conceptualization and 
Active Experimentation) in the problem solving process. 
Results showed poor problem solving skills for the vast majority 
of this population. This confirmed Kolb's theory of accentuation 
whereby an educational process that stresses one set of cognitive 
skills also appears to produce loss of ability in the contrasting set 
of skills. As one progressed through the profession, point plotting in 
the graph moved farther from the X axis. Y axis intersection exhibiting 
this phenomenon. Throughout the sample population, problem solving 
skills seem poor. 
Throughout Kolb's work, he analyzes the four quadrants of the 
I . c a r n i n q  S t y l e  Grid. It only happens that people must fall in one of 
i n t e r s e c t i o n  of  t h e  X and Y a x i s  u t i l i z e s  a l l  f a c e t s .  T h i s  
i n c i d e n t a l l y  i s  i m p o s s i b l e ,  f o r  t h e r e  a r e  no whole numbers a t  t h e  
i n t e r s e c t i o n  and t h e  Learning S t y l e  I n v e n t o r y  o n l y  d e a l s  with whole 
numbers .  
The re  i s  a s a y i n g  i n  t h e  medica l  p r o f e s s i o n  t h a t  " s u r g e o n s  know 
n o t h i n g  and do  e v e r y t h i n g ;  i n t e r n i s t s  know e v e r y t h i n g  and do n o t h i n g .  
P s y c h i a t r i s t s  know n o t h i n g  and do n o t h i n g ,  and p a t h o l o g i s t s  t h i n k  t h e y  
know e v e r y t h i n g  and can do e v e r y t h i n g . "  T h i s  s a y i n g  was p r o b a b l y  
a r o u n d  Long beFore  Kolb and r e a l l y  does  r e f l e c t  c e r t a i n  p e r s o n a l i t i e s  
o f  s p e c i a l t i e s  w i t h i n  med ic ine .  I f  one p l a c e s  p s y c h i a t r i s t s  i n  t h e  
d i v e r g e n t  q u a d r a n t ,  p a t h o l o g i s t s  w i t h i n  t h e  a s s i m i l a t o r  q u a d r a n t  and 
s u r g e o n s  i n  t h e  accommodator q u a d r a n t ,  c o n t e m p l a t i o n  o f  t h e s e  
p e r s o n a l i t y  t y p e s  co r re spond  t o  d e s c r i p t i o n s  o f f e r e d  by Kolb f o r  t h e  
L e a r n i n g  S t y l e  I n v e n t o r y .  
U n f o r t u n a t e l y ,  t h e y  a r e  more p s y c h o l o g i c a l  d e s c r i p t i o n s  t h a n  
c o g n i t i v e  d e s c r i p t i o n s .  What, t h e n ,  i s  t h e  use  o f  t h e  Kolb L e a r n i n g  
S t y l e  I n v e n t o r y ,  e s p e c L a l l y  i n  medicine*? 1s i t  an  e t h e r e a l  e x e r c i s e  
meant  f o r  a s s i m i l a t o r s  who l i k e  t o  make up t h e o r i e s  t h a t  may n o t  have 
any r e l e v a n c e  i n  t h e  r e a l  wor ld?  Has a n y t h i n g  a t  a l l  been l e a r n e d  i n  
t h i s  s t u d y * ?  
Peop le  t e n d  t o  e q u a t e  Kolb w i t h  t h e  f o u r  t e rms  o f  t h e  Lea rn ing  
S t y l e  I n ~ r e n t o r y .  The Inven to ry  i s  r e a l l y  no t  abou t  be ing  i n  one o f  
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chang ing  t h e  Pe r son  of t h e  p a p e r  because  what f o l l o w s  i s  e x p e r i e n t i a l  
f o r  h im)  Kolb i s  on a much h i g h e r  l e v e l .  H i s  r e a d e r s  o n l y  make i t  
t h r o u g h  t h e  f o u r  c a t e g o r i e s .  Even Koib o f f e r s  s u g g e s t i o n s  on how t o  
s t r e n g t h e n  t h e  weak s t y l e s .  I t ' s  n o t  n e c e s s a r i l y  good t o  be s t r o n g  i n  
a  q u a d r a n t .  That  i n d i v i d u a l  may seem happy,  b u t  t h e y  a r e  c l o s e d  
minded,  s t u b b o r n ,  u n w i l l i n g  t o  change,  and n o t  s e l f  d i r e c t e d  a d u l t s .  
What Kolb i s  r e a l l y  s a y i n g  i s  t h a t  a c q u i r i n g  t h e  a b i l i t y  t o  u s e  
a l l  f a c e t s  o f  t h e  g r i d ,  Concre te  Exper i ence ,  R e f l e c t i v e  O b s e r v a t i o n ,  
A b s t r a c t  C o n c e p t u a l i z a t i o n  and Act ive  Exper imen ta t ion ,  one becomes an  
a d u l t ,  s e l f  d i r e c t e d ,  independent  l e a r n e r  who is f i r s t  and Foremost an 
a d r o i t  problem s o l v e r .  Medicine i s  a s e r i e s  of  ~ r o b l e m s ,  n o t  j u s t  
making a  d i a g n o s i s  but  h e a l i n g  t h e  i l l n e s s ,  e s p e c i a l l y  when i t ' s  n o t  
e a s y ,  n o t  j u s t  from a  medical  p o i n t  o f  view, b u t  from a  socioeconomic  
p o i n t  o f  v iew.  
We know t h a t  medical  e d u c a t i o n  cannot  c o n t i n u e  i n  t h e  mode it h a s  
been i n .  Not o n l y  a r e  t h e r e  t o o  many f a c t s  t o  remember, t h i s  memory is 
s h o r t  te rm and s u p e r f i c i a l .  The f a c t s  a r e  gone a lmos t  o v e r n i g h t .  
The answer i s  n o t  a q u i c k  f i x  change i n  t h e  c u r r i c u l u m .  I t  is i n  
a change i n  a t t i t u d e ,  no t  o f  t h e  s t u d e n t  b u t  i n  t h e  f a c u l t y  and 
i n s t i t u t i o n s .  We have s a i d  t h e  main problem w i t h  medical  s c h o o l s  i s  
t h a t  t h e y  l e a d  t o  a degree  and t h e  s t u d e n t s  l e a v e .  Q u i t e  h o n e s t l y ,  
w e ' r e  lucky they  d o n ' t  l e a v e  e a r l i e r .  
social satisfaction for a long term goal, and are willing to work hard 
They are adults but we treat and teach them llke children in what 
essentially amounts to a tenth grade atmosphere. 
inco~porating all that has gone befo~e in this thesis, it only 
seems natural to change medical education to something that is useful 
for the students, treating them like the adult learners that they are. 
This is a huge change from the status quo, but in reality is the 
implementation of the Kolb Learning Style and Experiential Learning in 
a problem solving format for adults. 
Having seen through this study that the population was poor at 
problem solving, which is really what they do as physicians, this is a 
most logical step. 
Problem solving eliminates the intellectual elitism that 
accompanies the pedagogical principle that "'I as professor know 
everything that you as student need to know." 
The environment changes to a comfortable one from the sterile 
intimating one of the medical school. Faculty are personable, becoming 
more approprate role models in a problem solving curriculum that 
functions in a small group format. 
There is no magic moment when medical students all of a sudden 
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p r a c t i c e  p rob lems .  O r ,  t hey  l e a r n  t o  d i a g n o s e  and t r e a t  by  p r a c t i c i n g  
and  l e a r n i n g  t h e s e  s k i l l s  by d o i n g  i t  i n  t h e i r  minds and on p a p e r .  
T h e y ' l l  f i n d  t h e  l i b r a r y ;  t h e y  f i n d  t h e  f a c t s  t h e y  need  t o  know. 
T h e y ' l l  e x p e r i e n c e  t h e  p a t i e n t  s i t u a t i o n ,  t h e y ' l l  be i n d u c t i v e ,  t h e y ' l l  
h y p o t h e s i z e ,  t h e y ' l l  be  d e d u c t i v e  and come up w i t h  a  p l a n  of  a c t i o n  
which  h a s  a n  e f f e c t  t h a t  must be e v a l u a t e d  and t h e  c y c l e  s t a r t s  o v e r .  
T h i s  is t h e  r e a l  Kolb h i g h e r  l e v e l  e x p e r i e n t i a l  l e a r n i n g  c y c l e  o f  
t h e  a d u l t .  T h i s  i s  what he meant t o  e v o l v e ,  a g e n e r i c  s t y l e  o f  
l e a r n i n g  t h a t  l e a d s  t o  s e l f  d i r e c t e d n e s s  and s e l f  a c t u a l i z a t i o n .  
However, t h e  p r o c e s s  d o e s n ' t  happen by i t s e l f .  We as m e d i c a l  e d u c a t o r s  
must f a c i l i t a t e  t h e  p r o c e s s  by a l l o w i n g  t h e  s t u d e n t s  t o  problem so lve  
i n  a n  a tmosphe re  where form is  more i m p o r t a n t  t h a n  c o n t e n t ,  where 
m i s t a k e s  a r e  n o t  r i d i c u l e d  b u t  t h e  r i s k  t aken  a f t e r  u t i l i z i n g  a l l  
f a c e t s  o f  t h e  l e a r n i n g  s t y l e  a r e  p r a i s e d .  
Yea r s  ago i t  was t h e  a c c e p t e d  s t a n d a r d  o f  c a r e  t o  p u t  h e a t  on an  
a c u t e  m u s c u l o s k e l e t a l  i n j u r y .  Today t h i s  i s  c o n t r a i n d i c a t e d  and c o l d  
i s  t h e  t r e a t m e n t  c h o i c e .  Even i n  a  s u c h  a s i m p l e  m a t t e r ,  t h e  f a c t  o f  
knowledge ,  c o l d  v s  h o t ,  h a s  changed.  The f a c t s  a r e  n o t  a b s o l u t e  and  
unchang ing .  The p r o c e s s  of  s o l v i n g  problems i s .  
I know t h i s  works ,  n o t  j u s t  i n t u i t i v e l y ,  but  e x p e r i e n t i a l l y .  In 
t h e  few c o u r s e s  where r i s k s  have been t a k e n  and t h e  c u ~ r i c u l u m  changed 
: ;, :I -;:rr:l l :  j - : ~ ? i : 7  p~-g ! , l rn :  s n l v i n ~  f o r m a t .  t h e  restilts have been 
l i f e  long l e a r n i n g  h a b i t s  
Most impor t an t l y ,  they r e a l l y  enjoyed t he  p rocess  and looked 
forward  t o  coming t o  t h e  small  group. They l e a rned  t o  use  t h e i r  
knowledge e x p e r i e n t i a l l y  a s  Kolb espouses and doing something t hey  must 
do we l l  and do t h e  r e s t  of t h e i r  l i v e s ,  so lve  problems. 
A f t e r  a l l ,  " i f  you ' r e  not  having fun doing what y o u ' r e  do ing ,  you 
s h o u l d n ' t  be doing i t "  and "everyone should do what they do b e s t . "  
Kolb would ag ree .  
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